Multiple elements jointly determine inhibitor selectivity of cyclic nucleotide phosphodiesterases 4 and 7.
Phosphodiesterase (PDE) inhibitors have been widely studied as therapeutics for treatment of human diseases. However, the mechanism by which each PDE family recognizes selectively a category of inhibitors remains a puzzle. Here we report the crystal structure of PDE7A1 catalytic domain in complex with non-selective inhibitor 3-isobutyl-1-methylxanthine and kinetic analysis on the mutants of PDE7A1 and PDE4D2. Our studies suggest at least three elements play critical roles in inhibitor selectivity: 1) the conformation and position of an invariant glutamine, 2) the natures of scaffolding residues, and 3) residues that alter shape and size of the binding pocket. Kinetic analysis shows that single PDE7 to PDE4 mutations increase the sensitivity of PDE7 to PDE4 inhibitors but are not sufficient to render the engineered enzymes comparable with the wild types. The triple S373Y/S377T/I412S mutation of PDE7A1 produces a PDE4-like enzyme, implying that multiple elements must work together to determine inhibitor selectivity.